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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

* ^ ' ^ diffefenCeS betWee " SUbjCCt mattCT ™* ht 10 be P ate "*d Ae priori are 
a t ™ H SUbj ^ m T 33 3 whoIe wouId hav * "een obvious at the time the invention was made to alTon 

lir 7i ' n ^ t0 WHiCh ^ SUbjCCt matter Pertains - Patentability shall not be negatived by Z 
manner in which the invention was made. ucgauvea oy ine 



2. Claims 3 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et al 
(US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08 1 9 1 072). 

Regarding claim 3, Tago et al disclose a semiconductor device (Fig. 14B; Col. 9, line 40- Col. 
10, line 32) having a plurality of truncated cone shaped bump electrodes (6a/4a/4b; Col. 7, line 
19- Col. 7, line 63) bonded by thermal compression (Col. 7, line 35) onto pad electrodes (2 in 
Fig. 14B) arranged on the semiconductor chip (1 in Fig. 14B). Tago et al fail to specify the 
bumps being in the shape of a pyramid. However, Fig. 14B in Tago et al's device shows the 
bumps resembling a shape of a truncated cone or pyramid with a curved dome/tip. Hosomi et al 
teach using pyramid shaped bumps using conventional thermal compression (6/7 in Fig. 20; Col. 
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1, line 45- Col. 2, line 68). The prior art reference (IDS-paper #1; Japanese Pat. 08191072; Fig. 
2; Col. 1-3) show a variety of shapes including triangular/conical/square shaped pyramidal 
bumps bonded onto pad electrodes. Therefore, it would have been obvious to a person of 
ordinary skill in the art at the time invention was made to choose pyramidal shaped bump 
electrodes to achieve the desired bonding strength using Hosomi et aTs and prior art bump shape 
in Tago et al's device. 

Regarding claim 7, Tago et al further disclose the bump electrodes being made of a material 
selected from a group consisting copper (Cu), Nickel (Ni), gold (Au), etc. (Col. 9, line 40). 

3. Claims 4 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08191072). 

Regarding claim 4, as explained above for claim 3 5 Tago et al disclose using the bump electrodes 
of metals such as Ni, Au, etc. and bonding them onto pad electrodes by conventional thermal 
compression but Tago et al fail to specify that an alloy can be formed at their junctions by using 
conventional heating and compression processes. Hosomi et al teach using the cone/pyramid 
shaped bumps using conventional thermal compression where a layer comprising an alloy such 
as Au/Sn (9/8 in Fig. 20; Col. 1, line 45- Col. 2, line 68) is formed at the junction due to 
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intermetallic diffusion. Therefore, it would have been obvious to a person of ordinary skill in the 
art at the time invention was made to incorporate pyramidal shaped bump electrodes and pad 
electrodes which can form an alloy at the junctions to achieve the desired bonding strength using 
Hosomi et al and prior art structure in Tago et al's device. 

Claim 23 is rejected as explained above for claims 4, 3 and 7. 

4. Claims 5 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of in view of Hosomi et al (US Pat. 6049130) and prior art (IDS- 
paper #1; Japanese Pat. 08191072) and further in view of Chigawa et al (US Pat. 6172422). 

Regarding claim 5, as explained above for claim 3, Tago et al in view of Hosomi et al and prior 
art disclose using the pyramidal/conical bump electrodes bonded onto pad electrodes but fail to 
specify bonding them onto rewired metal conduction pads electrically connected to pad 
electrodes arranged on a semiconductor chip. Chigawa et al teach bonding pyramidal/conical 
bump electrodes onto rewired conductive/metal substrate pad (6a/6 in Fig. 32A-34C; Col. 14, 
line 44; Fig. 38) which are electrically connected to pad electrodes arranged on a semiconductor 
chip. The cited reference by Owada et al teach using conventional rewired metal/connection pads 
(42 in Fig. 6; Col. 7) on the substrate (41 in Fig. 6) for a flipchip bonding. Therefore, it would 
have been obvious to a person of ordinary skill in the art at the time invention was made to 
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incorporate the pyramidal bump electrodes bonded onto rewired metal conduction pads 
electrically connected to pad electrodes arranged on a semiconductor chip to achieve increased 
interconnection capability using Chigawa et al's wiring design in Tago et al's device in view of 
Hosomi et al and prior art. 

Claim 24 is rejected as explained above for claims 5, 3 and 7. 

5. Claims 10 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08191072). 

Regarding claim 10, Tago et al disclose a mounting structure comprising: 

- a semiconductor device (Fig. MB; Col. 9, line 40- Col. 10, line 32) having a plurality of 
truncated cone shaped bump electrodes (6a/4a/4b; Col. 7, line 19- Col. 7, line 63) bonded by 
thermal compression (Col. 7, line 35) onto pad electrodes (2 in Fig. 14B) arranged on the 
semiconductor chip (1 in Fig. 14B), and 

- the mounting structure enabling the semiconductor device to be mounted on a substrate (5 in 
Fig. 14B) by bonding the bump electrodes onto the terminals (26 in Fig. 14B) formed on the 
substrate 



* 
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As explained above for claim 3, Tago et al fail to specify the bumps being in the shape of a 
pyramid. However, Fig. 14B in Tago et al's structure shows the bumps resembling a shape of a 
truncated cone or pyramid with a curved dome/tip. Hosomi et al teach using pyramid shaped 
bumps using conventional thermal compression (6/7 in Fig. 20; Col. 1, line 45- Col. 2, line 68). 
The prior art reference (IDS-paper #1; Japanese Pat. 08191072; Fig. 2; Col. 1-3) show a variety 
of shapes including triangular/conical/square shaped pyramidal bumps bonded onto pad 
electrodes. Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time invention was made to choose pyramidal shaped bump electrodes to achieve the desired 
bonding strength in Tago et al's structure in view of Hosomi et al and prior art. 

Claim 21 is rejected as explained above for claims 10, 3 and 7. 

6. Claims 1 1 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08191072). 

The combined teachings of Tago et al, Hosomi et al and prior art apply to claims 1 1 and 25 as 
explained above for claims 10, 4 and 1 1, 4 and 7 respectively. 



Application/Control Number: 09462796 
Art Unit: 2811 



Page 7 



7. Claims 14 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08191072). 

Regarding claim 14, as explained above for claim 10, Tago et al further disclose processes such 
as soldering (Col. 10, line 27) or using an adhesive/conductive resin (Col. 10, line 24) to bond 
the pyramidal/conical bump electrodes to the terminals formed on the substrate. 

Claim 28 is rejected as explained above for claims 14 and 7. 

8. Claims 15 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08191072). 

The combined teachings of Tago et al, Hosomi et al and prior art apply to claims 15 and 29 as 
explained above for claims 14, 4 and 15, 4 and 7 respectively. 
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9. Claims 18 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1 ; 
Japanese Pat. 08191072). 

The combined teachings of Tago et al, Hosomi et al and prior art apply to claims 1 8 and 32 as 
explained above for claims 14 and 28 respectively. 

c 

10. Claims 19 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tago et 
al (US Pat. 5508561) in view of Hosomi et al (US Pat. 6049130) and prior art (IDS-paper #1; 
Japanese Pat. 08191 072). . 

The combined teachings of Tago et al, Hosomi et al and prior art apply to claims 19 and 33 as 
explained above for claims 15 and 29 respectively. 

Papers related to this application may be submitted directly to Art Unit 281 1 by facsimile 
transmission. Papers should be faxed to Art Unit via Technology Center 2800 fax center located 
in Crystal Plaza 4, room 4C23. The faxing of such papers must conform with the notice 
published in the Official Gazette, 1096 OG 30 (15 November 1989). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nitin Parekh whose telephone number in (703) 305-3410. The 
examiner can be normally reached on Monday-Friday from 08:30 am-5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas, can be reached on (703) 308-2772. The fax number for the 
organization where this application or proceeding is assigned is (703) 308-7722 or 7724. 
Nitin Parekh 

07-12-01 



TOM THOMAS 
SUPERVISORY PATENT EXAMINER 



